Abstract-Thisreport presents the results of a pilot study on the online behavioral habits of 46 internet users; 26 of whom self-identified as having a visual impairment (either blind or low vision). While significant research exists which documents the degree of difficulty that users with visual impairments have in interacting with the Web relative to the sighted, few have addressed the degree to which this usability disparity impacts online behavior; information seeking and online exploratory behaviors especially. Fewer still have addressed this usability disparity within the context of distinct website types; i.e. are usability issues more pronounced with certain categories of websites as opposed to others? This pilot study was effective both in exploring these issues and in identifying the accessibility of online social networks as a primary topic of investigation with respect to the formal study that is to follow.
I. INTRODUCTION
Given that the modern World Wide Web is a largely visual medium, it would stand to reason that some usability disparity would exist between sighted users of the Web and users with some degree of blindness. This contention is further bolstered by the fact that these visually impaired users, by virtue of the nature of their disability, typically access the Web using a broad spectrum of specialized accessibility technologies with a number of documented deficiencies [1] [2] [3] [4] .
While the quantification of this disparity varies, several studies have indicated that the Web is roughly three times more difficult to use for individuals with visual impairments than it is for sighted users [4, 5] . Few studies however have directly addressed the degree to which this problem effects the online behavior of users with visual impairments. As a result, several subsequent questions regarding the online behavioral patterns of these users are left unanswered, questions which serve as the core of our research effort:
1) Are the types of usability issues faced by individuals with visual impairments largely universal or do they vary depending upon the website type in question?
2
) Do individuals with visual impairments avoid new or unfamiliar websites due to fears regarding ease of use and accessibility? 3) What impact do these issues have on these users' participation in highly interactive online social networks?
As a preliminary exercise to conducting a more formal study to investigate the aforementioned behavioral questions a pilot study was conducted using an online questionnaire. This questionnaire was administered to 46 sighted, low vision and blind internet users age 18 and older. Participants were surveyed in an attempt to provide answers to online behavioral and accessibility questions while also providing investigative direction in preparation for a more exhaustive and detailed study.
II. BACKGROUND

A. Visual Impairment
For the purposes of this research individuals identified as having a visual impairment should be interpreted as those with a visual disability that is not correctable by traditional assistive devices up to and including full blindness [6] . Those individuals identified as "sighted" should be viewed as those having vision in the normal range or correctable to the normal range using traditional assistive devices like glasses or contact lenses.
B. Website Usability versus Accessibility
The terms accessibility and usability are often used inconsistently, interchangeably and in an occasionally overlapping manner in accessibility research. Given that they are not used interchangeably within this report and significant literature exists which outlines their appropriate use, a brief explanation of their use within this report is provided. Accessibility [7] [8] [9] is used to describe the ability of users with visual disabilities to functionally interact with a website whereas usability [10] is used to describe the qualitative characteristics of this interaction.
III. PILOT STUDY
A. Participants
A convenience sample of 46 individuals participated in the pilot study, the composition of which is outlined in Table 1 . Of the 46 participants, 25 (18 men and 7 women) were categorized as having some type of visual impairment; the remaining 21 participants (6 men and 15 women) were identified as "sighted".
While research involving the general population typically requires a representative sample of 20-30 participants at a minimum, it is generally acceptable for Human-Computer Interaction (HCI) research involving users with disabilities to have as few as 5-10 participants in some cases [11] . In the case of individuals with significant visual impairments issues with www.ijacsa.thesai.org physical mobility, chiefly lack of transportation and scheduling difficulties, have been well documented as barriers to study participation [11] . These individuals often utilize any number of specialized Web browsers or screen reading applications with personalized configurations, therefore the ability to precisely duplicate a specific user's configuration in its totality within a research setting has its difficulties; an issue which exacerbates the aforementioned mobility problem. Distributed research methods, like online questionnaires, have a number of attractive qualities within the context of usability research involving disabled populations. While there may exist some trade off in terms of study control relative to direct observation or interview, the added convenience of distributed research methods may potentially increase participation by eliminating roadblocks to participation. As a result, distributed research methods like diaries or surveys are often ideal tools for HCI research involving these users.
These methods allow participation using accessibility configurations that are most familiar to the participants as well as participation at a time and location of the greatest convenience. Recognizing these factors an online questionnaire was chosen for this study.
Participants were recruited through the assistance of organizations for individuals with visual impairments and through posts on the social networking website Facebook (http://www.facebook.com/). In the case of the former, study information was distributed via email to the respective membership of the National Association of Blind Students (NABS), the North Carolina Association of Blind Students (NCABS) and the Massachusetts Association of Blind Students (MABS); with the assistance of each organization's respective leadership. Each e-mail contained a detailed description of the study, consent information and a clickable text hyper-link to the online questionnaire. In the latter case, distribution via online social network, this same explanatory and consent information was made available with a text hyperlink to the online questionnaire using a Facebook page administered by the authors. The study protocol was approved by the East Carolina University, University and Medical Center Institutional Review Board (UMCIRB).
While a large, more representative sample would have been preferable, it was determined that a convenience sample of as few as 10 participants with visual impairments was acceptable in this initial phase of the research effort. 25 individuals with visual impairments ultimately participated in the study however. The added complexity and expense of random sampling with a large number of participants was deemed unnecessary for this preliminary work given that this study was conducted as much for investigative direction and experience conducting HCI research with disabled participants as it was for the data to be collected. In our subsequent formal study sample sizes and selection methods will be modified with the goal of selecting a sample that is likely more representative of the target population. B. Procedure A 33 question, mixed type, online questionnaire was developed which also included user ratings with 5 point Likerttype items (1 = strongly disagree, 2 = somewhat disagree, 3 = neutral, 4 = somewhat agree, 5 = strongly agree) [12] . In addition to collecting demographic information, questions focused specifically on participants' online exploratory behavior, Web usage habits, general opinion of Web usability, opinions regarding website interactivity and use of online social networking applications. Some emphasis was given to social networking within the study given the rise of social networking applications and the increasing incorporation of social networking capabilities to all manner of websites. Five (5) questions within the study addressed social networking specifically. Tables 2 and 3 provide a comparison of the information seeking and online exploratory behavior of both the sighted and visually impaired participant groups. Overall, both groups felt that they could relatively easily find what they were looking for online as expressed within a series of 5 point Likert-type items (1 = strongly disagree to 5 = strongly agree). However this feeling of ease was more pronounced in sighted participants than with the visually impaired group. While both groups felt that most websites are easy to navigate (visually impaired M =3.86, Mode = 4; sighted M = 4.14, Mode = 4), the visually impaired group expressed a strong desire for a Web that is easier to use (M = 3.59, SD =1.43, Mode = 4) whereas the sighted group expressed general satisfaction with current levels of Web usability (M = 2.38, SD =1.20, Mode = 1,2).
IV. PRELIMINARY RESULTS
A. Information Seeking and Exploratory Behavior
The visually impaired group visited a greater number of websites on a daily basis than sighted participants with 44% of the visually impaired group indicating that they visited "11 or more" websites on a daily basis compared to 5% of the sighted group. www.ijacsa.thesai.org Users with visual impairments also visited more new websites on a daily basis than the sighted group with 80% of participants with visual impairments visiting between 1 and 10 new websites daily compared to 67% of the sighted group. The visually impaired group however expressed some difficulties navigating these new websites (M = 3.04, SD = 1.33, Mode = 4) whereas the sighted group expressed minimal difficulty in this regard (M = 2.43, SD = 1.21, Mode = 1,3).
Both groups expressed minimal website avoidance behavior with fewer than 5% of both groups indicating an avoidance of new websites. While the visually impaired group indicated significantly more comfort with familiar websites (M = 4.22, SD = 1.11, Mode = 5) relative to the sighted participants group (M = 3.57, SD = 0.87, Mode = 3,4), visually impaired participants (M = 2.00, SD = 1.38, Mode = 1) expressed a comparable and minimal avoidance of new websites due to apprehension regarding the ability to find information of interest. Sighted participants (M = 2.19, SD = 1.25, Mode = 1) indicated a slightly greater avoidance of new websites due to these information seeking concerns though both groups indicated that this apprehension did not result in an outright avoidance of new websites. Both groups indicated a significant reliance on search engines for new content with 52% of sighted participants and 66% of visually impaired participants identifying this as a primary source of new stories, videos and images. However social networking websites were a significantly more popular source of this information for sighted individuals (33%) than for the visually impaired group (13%). Table 4 provides a comparison of website usage habits by website type.
B. Participants' Website Usage Habits
Of the nine website types provides, both visually impaired (33%) and sighted (52%) participants indicated that social networking websites were the most visited. This number was significantly higher for sighted participants than for the participants with visual impairments however. Sighted participants expressed the most difficulty using Web-logs or "Blogs" (13%) whereas social networking websites (21%) were identified as the most difficult to use by those with visual impairments. The most popular response however for both groups when referencing online difficulties was that no difficulties existed relative to most websites (sighted = 67%, visually impaired = 42%). Table 5 provides a comparison of the use of social networking websites between the visually impaired and sighted participants.
C. Use of Online Social Networks
While some commonalities were exposed between the two groups overall, the frequency with which online social networks were used, as well as the perceptions regarding the usability of these websites, differed substantially.
A majority of participants in both groups indicated that they held an online social networking account though the social network participation rate for sighted participants (95%) was significantly higher than for the visually impaired group (67%). In an open ended question, both groups indicated a preference for Facebook.com with 81% of sighted participants and 67% of individuals with visual impairments indicating that it was their most used social networking website. 77% of these sighted participants indicated a "moderate" to "extreme" frequency of social network usage compared to 42% of visually impaired participants.
Perceptions regarding the usability of social networking websites differed substantially between the two groups with sighted participants indicating both a greater enjoyment of these websites as well as significantly greater ease of use. 36% of individuals with visual impairments indicated that they would like to use social networking websites but found them too difficult to use compared to only 10% of sighted participants.
72% of sighted participants indicated some degree of "enjoyment" in their use of online social networks as compared to 41% of participants with visual impairments. An additional 45% of the visually impaired users group indicated some degree of dislike of social networking websites compared to 15% of the sighted group. V. CONCLUSION AND FUTURE WORK While the results of this pilot study indicate that Web accessibility generally may be improving, equivalent usability is still elusive. Findings at this stage of the research effort suggest that differences do exist between the online behavior of sighted users and users with visual impairments. These differences suggest that the presence of a visual impairment may have a significant impact on information seeking and online exploratory behavior. Most notably, the results of this study indicate that additional research is needed to explore the usability difficulties that users with visual impairments encounter on social networking websites specifically. Visually impaired participants indicated significant difficulties using websites of this type and were most severely challenged by social networking websites within the context of the options provided; findings mirrored by other studies [13] . This social networking usability issue is especially problematic as the use of these services has been shown to improve educational outcomes, promote self-esteem, enhance social inclusion and increase interpersonal relationships among other benefits [14] [15] [16] .
While sighted users may capitalize on the aforementioned benefits with relative ease, the study suggests that individuals with visual impairments face substantial challenges in this regard. This is troubling in that studies show that users with visual impairments may benefit disproportionately from the benefits of these social networks [17] . Fears regarding diminished self-value, social stigmatization or negative selfimage related to the disability may be mitigated by the type of electronic social interaction that these online social networks facilitate [18, 19] . Few studies however have addressed the participation, or lack thereof, of individuals with visual impairments in these online social networks and where this issue has been examined accessibility has been determined to be relatively poor [13, 20] .
Moving forward a formal study of social network accessibility will be conducted applying the lessons learned from the initial investigative effort documented within this report. This study will utilize a combination of interview and observation techniques with the goal of collecting data with a greater level of detail. Information will also be collected regarding software (screen reader, Web browser, operating system) and device type; factors intentionally omitted from this initial investigation. This is significant given the increasing use of mobile screen reading technology by users with visual impairments [13] as mobile browsing increases in popularity [21] . 
